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Exclosures have been used for some time in plant ecolog, , particu-
larly in the studv of regeneration and revegetation. 
This study had two main pur oses. One was an attempt to us e long-
established exclosures to determine the effect of moderate grazing on 
mixed prairie vegetation. The second purpose was an attempt to deter-
mine if cattle graze more heavily around the exclosure fence than a short 
distance away, producing a vegetative condition that differs in basal 
cover and species composition from the vegetation a short distance from 
the exclosure fence. 
1\~o exclosures were used in this study. These were designated as 
Exclosure II and IV. Exclosure II contained two plant communities; an 
upland site, cbminated by blue grama (Bouteloua gracilis) and buffalo 
grass (Buchloe dactyloides), and a hillside site on which the pri:icipal 
grasses were big bluestem (Andropogon gerardi), little bluestem (...ndropo&on 
scoparius), side-oats grama (Bouteloua curtipendula) and blue rama. 
Exclosure IV was locat don a hillside site and the principal grasses 
were little bluestem, big bluestem, and side-o ats grama. 
Vegetation inside and outside of exclosures was anal) zed to determi ne 
the effect of grazing. 
Three rectangular areas , each five meters wide, were sta.ked out 
adjacent to each other on every side of each exclosure. These ~reas 
ere equa in en th to the side of the exclosure to , hich they we r e 
adjacent and were used to determine the res e ce or absence of vegetati~ 
changes as the distance frora the exclosure fence increased. All vege-
tation analyses were made with the point transect method. 
The textural quality of the soils around each exclosure was also 
determined to account for vegetation changes due to soil differences. 
The results of the study showed that it is possible to use exclo-
sures to study the effect of grazing on veget ation. A definite dif-
fere nce in basal cov~r and species composition existed be t ween the inside 
and outside of both exclosures on each site studied. The general t rend 
was that decreaser species such as big bluestem and little bluestem were 
more abundant inside the exclosur e than outside. A corres ponding increase 
in increaser species, such as blue grama, buff ale grass, and side-oats 
grruna, was noted. 
Analyses of the vegetation inside and outside Exclosure II and IV 
indicated that a division of the camnunity, known as the little bluestem 
habitat, may be possible. The area on which Exclosure II is located 
appears to b.e more of a calcareo1s upland, more closely related to the 
upland vegetation while he area on which .Exclosure IV is located is t he 
true little bluestem habitat. 
TI1e results of t he study on the degree of grazing as related to 
proximity to the exclosure fe 1ce i,dicated that the presence or absence 
of this effect varies greatly with the s ;:-ecies studied a,-id the location 
of the area studied. 
Big bluestem and little bluestem seem to be the most responsive 
species to this edge effect . 
present. 
n the upland site the edge effect was not 
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INf ODUCT ON 
The experimental design and method of analysis in ecological 
studies are very important in obtaining useful results. The use of 
exclosed areas as an experimental method in plant ecology was developed 
by some of the earlier workers in the field. 
Exclosures are areas which are used to study vegetation minus the 
effects of animals, either domesticated or native. The most common use 
of exclosures in plant ecology is probably in determining the climax 
vegetation of an area, much the same as larger relicts are used. Natural 
recovery and artifici al revegetation are two of the most common subjects 
studied by the use of exclosures (Weaver and Clements, 1938). 
This study had two main purposes. One purpose was to use long 
established exclosures to determine the effect of moderate grazing on 
mixed prairie vegetation. An attempt was also made to determine if 
cattle graze around exclosure fences sufficiently to produce a vegetation 
that is significantly different from the vegetation some distance away 
from the exclosure. Knowledge of the presence or absence of this change 
or "edge effect" would be of great value in the interpretation of data 
obtained from grazing-effect studies using exclosures. 
Toe separation of vegetative communities is also possible through 
the use of exclosures. Analysis of the data obtained in this study 
brought forth the idea of a possible subdivision of the hillside habitat 
into two distinct communities. The separation of vegetative communities 
through the analyses of exclosures is useful because the exclosures 
help eliminate some of the factors that might effect the vegetation. 
RELATED LITERATURE 
Many studies have been made to detennine the effect of grazing on 
the composition and basal cover of mixed prairie ranges. 
Tomanek and Albertson (1953) studied the effect of different inten-
sities of grazing on pastures in the mixed prairie. It was found that 
the basal ground cover of the vegetation was highest on the heavily 
grazed pasture and least on the nongrazed area. Little bluestem (Andropogon 
scoparius) was found to decrease under grazing on the hillside site and 
side-oats grama (Bouteloua curtipendula) showed a proportionate increase 
in abundance. The general trend illustrated by this study was a decrease 
in decreaser species, e.g., little bluestem, and an increase in increaser 
species, e.g., side-oats grama. 
Sarvis (1923) studied the effect of grazing on the vegetation of the 
northern mixed prairie. He found that grazing caused a change in the 
composition of the climax vegetation. Needle-and-thread grass (Stipa 
comata) was reduced greatly under heavy grazing pressure. 
Weaver and Hanson (1941) studied the effect of grazing in the 
true prairie. It was found that light grazing did not change the 
native vegetative composition as greatly a~ heavy grazing. Heavy 
grazing usually caused a decrease in grass species generally preferred 
by livestock. In another study in the true prairie, Weaver and Tomanek, 
(1951) found that decreaser species were more abundant in excellent range 
condition pastures than in fair range condition pastures. In excellent 
range big bluestem (Andropogon gerardi) and little bluestem alone 
composed 72 per cent of the vegetation, but only 45 per cent in good 
condition class, and only seven per cent in fair range. 
Tomanek et • .!!• (1958), in a study of grazing preference compari-
sons of native grass species, found that big and little bluestem had a 
significant positive preference rating regardless of the site. Buffalo 
grass (Buchloe dactyloides) and blue grama (Bouteloua gracilis) were 
grazed without preference on the upland site but had negative preference 
ratings on the breaks. 
Tomanek and Albertson (1957), in a study conducted on vegetation of 
loessial and Permian soils, found that grazing exerted a great influence 
on the composition of the vegetation as well as the basal cover. Gen-
erally basal cover increased as grazing pressure increased. Most mid 
and tall grasses decreased with grazing and most short grasses increased. 
However, some species, such as side-oats grama increased on one site and 
decreased on others. 
The response of grass species to grazing and climate was studied 
extensively by Albertson (1937, 1938, 1939, 1941, 1942, 1943, 1945). It 
was found in these studies that grazing caused a decrease in such species as 
little bluestem and big bluestem. A corresponding increase in such species 
as blue grama, buffalo grass, and side-oats grama was observed. 
Branson and Weaver (1953), in a study of mixed prairie vegetation 
• 
in the loessial hills of Nebraska, found that on hillside sites the chief 
species to decrease under grazing were big bluestem, side-oats grama, and 
Kentucky bluegrass (Poa pratensis). Buffalo grass increased on this site 
from five per cent in a lightly grazed area to 45 per cent in a heavily 
grazed area. 
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Voigt and Weaver (1951) found that the average percentages of 
decreasers in excellent, good, fair, and poor pastures in the true 
prairie were 24.8, 14.6, 2.8, and 1.7, respectively, for big bluestem. 
Little bluestem furnished, in the same order, 25.0, 14.2, 1.0, and 0.2 
per cent of the total vegetation. 
Clarke et • .!!• (1947), in a study on the prairies of southern 
Alberta and southwestern Saskatchewan, found that the initial effect 
of grazing was a decline in the principal forage species. 
Weaver and Bruner (1948) found that, under grazing, the tall and 
mid grasses were reduced much more rapidly than were the short grasses 
which had more foliage close to the soil. 
Dyksterhuis (1949) studied the effect of grazing on grass species 
and found that certain species increase under grazing, while others 
decrease. He also found that the pe~centage of these decreasers and 
increasers in a pasture are a good i ndication of the condition of the 
pasture. He named these grasses decreasers and increasers. He also 
propesed the term invaders for plants that invade the prairie as a 
result of grazing. 
Hanson (1929) studied the intensity of grazing in relation to 
proximity to isolation transects. It was found that the intensity of 
grazing by cattle in small pastures (100-200 acres) does not appear 
to be greater close to isolation transects than at distances as great 
as 280 feet from the isolation transect. 
METHODS 
The exclosures which were used in this study we-re constructed in 
1932 . No grazing by domesticated animals has taken place inside either 
of the exclosures since that time. The only utilization inside has been 
by small native animals. However, the vegetation outside the exclosures 
has been moderately grazed for the past years. 
Two exclosures were selected for this study. These will be desig-
nated as .Exclosure II and .Exclosure IV • .Exclosure IV was 70 feet long 
and 45 feet wide, while .Exclosure II was 110 feet long and 80 feet wide. 
Three rectangular areas, each five meters wide, were staked out 
adjacent to each other on every side of each exclosure. These areas were 
equal in length to the side of the exclosure to which they were adjacent 
(Fig . 1) and were used to determine the presence or absence of vegetative 
changes as the distance from the exclosure fence increased. 
The species composition and basal cover of the vegetation inside 
the exclosure and in each of the rectangular areas was determined with 
the point transect (Clarke, et. al. 1942) (Fig. 2). A previously determined 
sampling pattern was used in an attempt to obtain a randcs:n sample. 
Scientific names of grasses in the study follow those of Hitchcock 
and Chase (1950). 
The data obtained in this study were analyzed according to Snedecor 
(1956) as to standard deviation and standard error. All significant 
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Figure 1. Method of studyi ng possible edge effect . 
Broke n lines outline areas in which the vegetation was 
ana l yzed outside the exclosures. 
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Figure 2. 
in this study. 
Point transect used in analyzing vegetation 
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results are significant at the five per cent level of confidence. These 
data were then ccmpared to each other to determine if certain areas dif-
fered significantly in basal cover and composition from other areas . 
The type of soil greatly influences the type of vegetation found on 
a particular site. In order to account for any changes in the vegetation 
that might have been due to soil differences it was essential that the 
texture of the soil be known in all areas where the vegetation was sampled. 
Soil samples were taken, by means of a hand auger, outward £ran each 
side of the exclosure at distances of five, ten, and f ifteen meters. The 
samples were taken at depths of eight, fifteen, twenty-four, and thirty-
six inches ·wherever possible. In some locat ions bedrock was reached before 
the desired depths were attained, in which case the depths for the samples 
had to be modified. The soil samples were then analyzed by the hydrometer 
method (Bouyocous, 1936). 
IOCATION AND DESCRIPTION OF STUDY AREAS 
The areas selected for study in this problem are a part of the 
Fort Hays Kansas State College pasture. This pasture is located 2 .5 
miles southwest of Hays, Kansas. The vegetation of the study areas is 
a part of the mixed prairie as defined by Weaver and Clements (1938), 
with the vegetation being ccmposed mainly of a mixture of short and 
mid grasses. Tall grasses are usually found in areas of a more mesic 
nature, such as would be fou..~d in ravines where runoff from surrounding 
hills is received. 
The topography of the pasture is of a r olling nature. There are 
large ravines with small tributaries in almost all parts of the pasture. 
The topography is quite typical of many grassland areas in the western 
part of Kansas. 
Albertson (1937) has described the soil of this area. The parent 
material of the soils of this area is Fort Hays limestone. Most of the 
soils are of a residual type having developed from the parent limestone. 
However, on the tops of the hills there are deposits of loessial material 
and these deposits are often quite deep (Gluver, 1959). In the ravines 
the soil is alluvial and quite deep. The soil in the ravines usually is 
not mature and almost never reaches maturity due to rm1off from surrounding 
hills. The soils of the upland are of a clay loam type and mature , with 
a well developed profile. The topsoil is usually about twelve inches in 
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depth and contains a lime layer of calcium carbonate which exists at a 
depth of about 30 inches. 
The soils of the hillsides are very rocky and shallow. Usually, 
bedrock is less than twenty inches beneath the surface and in many cases 
the parent limestone is exposed as a result of erosion. The hillside 
soil is very porous with a resulting high percolation rate. Because of 
this, the moisture relationships are more favorable for the development 
of mid and tall grass vegetation rathe r than short grasses. The organic 
content of the hillside soil is low compared to that of the upland and 
lowland. 
The climate of the study area is typical of western Kansas with the 
sunnners being warm and often quite dry and the winters being cold and 
also quite dry. The average rainfall for this area is about 23 inches. 
However , in the sunnner· of 1958 the rainfall was above average and above 
average vegetative growth occurred. The abundant rainfall was probably 
sufficient to provide an adequate soil moisture supply for the growing 
season. 
Description of .Exclosure II 
The short grass-hillside exclosure was located on a slightly sloping 
hillside. The vegetation within the exclosure was of a varied nature, 
being co~posed of short grass, mid grass , and tall grass. There were two 
communities located within an:i outside the exclosure. One of the communi-
ties was a short grass c~mmunity in which the dominant grass species 
were blue grama and buffalo grass (Fig. 3). 
Figure 3 . Upland community outside Exclosure II . Blue 
grama and buffalo grass are dominant grasses. 
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The second community was a hillside type in which the principal 
grasses were little bluestem, big bluestem, side-oats grama, and blue 
grama (Fig. 4). 
The transition zone or ecotone between the two communities ran 
diagonally across the exclosure and in this area the species of both 
communities were intermixed. 
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A good cover of mulch, several inches deep, existed on the soil 
inside of the exclosure. There was also a compact layer of decomposed 
organic matter about one to two inches deep on the surface of the soil 
in both of the ccmmunities. The grass within the exclosure showed a 
large amount of growth for the past season. 
Description of Exclosure IV 
.Exclosure IV was located on a north-facing, gently sloping hillside. 
The soil on this site was very shallow and fragments of limestone were 
commonly found on the surface of the ground (Fig. 6). 
The dominant vegetation within .Exclosure IV was composed primarily 
of little bluestem, big bluestem, and side-oats grama. Little bluestem 
was present in large and small clwnps with big bluestem and side-oats 
grama growing between the clumps. 
Numerous bare areas from two to six inches in diameter were observed 
in this exclosure. These bare areas were quite rocky, indicating the 
shallowness of the soil. 
Figure 4. Hillside community in Ex:closure II. Little 
bluestem, big bluestem, side-oats grama and blue grama are the 
dominants. 
13 
Figure 5. Exclosure IV showing the dominant species 





Upland site: The soils on the site did not vary significantly in 
texture at distances of five, ten and 15 meters from the fence of the 
exclosure (Table I). The soil was fairly deep on this site with the 
top soil about 12 inches in depth and the subsoil ranging from 15 on 
down to 40 inches. It is doubtful that there was a sufficient change in 
soil texture to produce any distinct change i n the vegetation. 
The soil inside the exclosure was found to be of about the same 
texture as the outside. There seems to be very little variance in the soil 
texture over this site. 
Hillside site: The soils of the nillsicle site were quite similar 
both inside the exclosure and outside as far as texture was concerned, 
and there did not seem to be a definite difference in the soils around the 
exclosure as the distance from the exclosure fence incre ased (Table II). 
The high percentage of sand that is shown by the data is due to the large 
amount of rock which was present in the samples. However, a relative 
COfllparison of the amount of rock in the soil may be seen by comparing the 
amount of sand at various depths and distances. The amount of rock 
usually increases as the proximity to the parent material increases. 
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Table I. Soil textures from upland site outside Exclosure II. 
Figures given are percentages. 
Distance 
in meters 5 10 15 
Depth Sand Silt Clay Sand Silt Clay Sand Silt Clay 
8" 13.2 58.3 28.4 11.2 56.8 32 .0 10 . 8 56.0 33.2 
15" 11.2 54.4 34.4 8.4 48.8 42 . 8 11.2 54.4 34.4 
24" 11.4 52.0 36.6 9.4 s2.u 38.6 11.2 60. 0 28.8 
36" 18.4 62.8 18.8 16.4 64.8 18.8 10.4 49.2 40.4 
Table II. Soil texture for hillside habitat outside Exclosure 
II. The figures are average of the three sides located on this site. 
Figures given are percentages. 
Distance 
in meters 5 10 15 
Depth Sand Silt Clay Sand Silt Clay Sand Silt Clay 
8" 42.2 38.4 19.,6 4A.O 35 .1 20.9 50.G 26.1 23.9 
15" 52.8 24.4 22.8 58.0 24.0 18.C 41.6 30 .9 27.5 
20" 0 CK 63.6 19.2 17.2 49.6 29.2 21.2 
ROCK RO C K 
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Bedrock occurred at an average depth of 15 inches in the first five 
meters from the exclosure fe nce. The depth of the soil i ncreased to an 
average of 20 inches at about ten meters from the exclosure fence. 
R"'<:closure IV 
The soil surrounding and within this exclosure appears to be of 
the same textural qu~lity. There seemed to be a difference in the 
depth of the soil between this exclosure and that around Exclosure II 
(Table III). There appeared to be much more limestone on the surface 
of the soil indicating that the soil layer was mor e shallow than near 
.Exclos ure II • 
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Table III. Soil textures from area surrounding .Exclosure IV. 
Figures given are percentages. 
Distance 
in meters 
Depth Sand Silt Clay Sand Silt Clar Sand Silt Clay 
8" 36.0 33.2 30.4 30.8 38.4 30 .8 30.8 40.8 28.4 
15" 20.4 41.2 38.4 ROCK 40.8 26.4 32.8 




Inside and Outside Comparison 
T'ne results of the study showed that a significant 
difference in the vegetation existed between the inside and outside of 
an exclosure. The basal cover of the vegetation of the upland site 
inside of the exclosure was 26.3 per cent (Table IV), as opposed to 41.0 
per cent outside the exclosure. The difference in basal cover between 
the inside and outside appears to be due primarily to the species that 
make up the vegetation. 
Blue grama and buffalo grass were the dominant grasses both inside 
and outside the exclosure. However, there was a great difference in the 
respective amounts found inside and outside. Blue grama made up 69.6 
per cent of t1.e vegetation inside of the exclosure while buffalo grass 
was responsible for 27.8 per cent. How ver , en the outside, blue grama 
accounted for only 32.1 per cent of the vegetation and buffalo grass 
made up 67.9 per cent. This i ncrease in buffalo grass outside of the 
exclosure was probably due to grazing pressure. Buffalo grass is one 
of the principal incre aser s found on the upl2nd habitat. 
The low growing point of buffalo grass is the most probable reason 
for the increase of this grass with grazing pressure (Branson, 1953). 
The increase in buffalo grass probably accounts for the increase in total 
basal cover since buffalo grass is a sod former while blue grama is a 
bunch grass. 
Table IV. Basal cover and species composition inside and outside 
of Ex:closure I I on the upland site . A plus indicates a significant 
difference between the figures while a minus indicates the difference 
is not significant. The asterisk indicates the grass was not present 
in a large enough amount so as to be considered important. Ftgures 

























Grazing pressure was probably the factor that affected the change 
in the composition of the vegetation outside of the exclosure. 
A small amount of side-oats grama and red three awn (Aristida 
longiseta) were found inside of the exclosure. 
Hillside Habitat 
The basal cover of the vegetation inside of the exclosure was 18.0 
per cent as compared to 22 .0 per cent outside the exclosure. This dif-
ference was not significant. 
The dominant species inside the exclosure were side-oats grama, big 
bluestem, and little bluestem, which composed 19.4, 58.3 and 22.3 per cent 
of the vegetation, respectively . The large percentage of big bluestem 
and little bluestem present is evide r;tly due to the protection from grazing 
by the exclosure. 
The vegetation outside of the exclosure diff ered greatly from the 
vegetation within the exclosure. A significant increase in the short 
grasses was noted, with blue grama making up 36.9 per cent of the vegeta-
tion and buffalo grass 5.4 per cent. Side-oats grama canposed 19.4 per 
cent on the inside, but outside the exclosure it incre ased to 38.8 per 
cent (Table V). The reaction of this grass would enable it to be classi-
fied as a definite increaser on the hillside habitat, as are blue grama 
and buffalo grass. 
The response of big bluestem to grazing was exhibited in the differ-
ence in the percentage composition of this grass inside and outside the 
exclosure. Big bluestem made up 11.5 per cent of the vegetation outside 
23 
Table V. Basal cover and species composition of vegetation inside 
and outside of Exclosure II - hillside site. A plus indicates a signi-
ficant difference between the figures while a minus indicates the dif-
ference was not significant. An asterisk indicates the grass was not 







































of the exclosure while inside it made up 58.3 per cent. The palatability 
of big bluestem is probably one of the most important factors responsible 
for the significant decrease under grazing pressure. 
Little bluestem reacted in the same manner as big bluestem in that a 
significant decrease in abundance existed outside of the exclosure. Little 
bluest em composed 3 .5 per cent of the vegetation outside the exclo.s ure 
while inside it composed 22.3 per cent. 
There were some other species present only on the outside of the 
exclosure but in relatively small amounts. These species were hairy grama, 
red three-awn, and switchgrass (Panicum virgatum). 
Bxclosure IV 
The variation in the vegetation between the inside and outside of 
this exclosure further illustrated the idea of increaser-decreaser 
responses in grass species. The vegetation, inside and outside of the 
exclosure, was composed of essentially the same species. However , a 
difference existed in the abundance of the species on the inside as com-
pared to the species which comprised the vegetation on the outside. 
TI1e basal cover on the outside was 18.2 per cent while outside it was 
17.9 per cent (Table VI). This difference was not significant. If the 
vegetation arounc t1e exclosure had been sufficiently overgrazed, there 
probably would have been an appearance of blue grama which would have 
caused a significant increase in basal cover outside the exclosure. Usually 
side-oats grama is the first species to increase on this site under 
moderate grazing then as heavy grazing takes place blue grama increases. 
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Table VI. Basal Cover and species composition inside and outside 
of .Exclosure IV. A plus indica tes a significant difference behreen the 
figur es while a mi us indicates the difference was not significant. An 
asterisk indicates the grass was not considered due to smallness of 





























Buffalo grass generally is not found on this site except in severe 
overgrazing or deep "pockets" of clay soil. 
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The dominant species inside the exclosure was little bluestem which 
comprised 72.5 per cent of the vegetation. Side-oats grama and big blue-
stem comprised 7.6 and 9.9 per cent of the vegetation, respectively 
(Table VI). 
Little bluestem made up only 17.7 per cent of the vegetation outside 
of the exclosure showing a significant decrease of 54.8 per c.:::nt wi th 
grazing . The decrease of little bl.uestem seems to be one of the most 
extreme responses to grazing pressure. The decrease in little b1uestem 
was accompanied by a significant i'1.crease in big bluestem which went 
from 9.9 ~er cent to 32.5 per cent. 
The increase in big bluestem seems contrary to the idea that big 
bluestem decreases under grazing, however, big bluestem increased in 
percentage due to the decrease in litt e bluestem. Big bluestem appears 
to be able to withs tand moderate grazing a little better tha~ little 
bluestem. 
Side-oats grama increased significantly in percentage under grazing 
pressure fran 17.6 per cent inside the exclosure to 44.7 per cent on 
the outside. It appears that side-cats grama is definitely an increaser 
in this habitat. Blue grama was also present in a small amount outside 
the exclosure but was not present inside the exclosure. 
Hairy grama was present outside the exclosure, where it comprised 
1.5 per cent of the vegetation. Inside the exclosure hairy grama was 
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not recorded in the vegetational analysis. Hairy gram.a probably would 
be considered an increaser on this habitat. 
Exclosure II - Exclosure IV Comparison 
The delimitation of vegetational can.munities is of prime importance 
in the field of range management . The proper utilization of range lands 
is dependent in part on the type of carununities that comprise the range. 
The vegetation often differs between various range sites to the extent 
that the forage production differ s markedly. 
Many investigators have studied the mixed prairie with particular 
respect to the separation of different plant co!1lI'lunities. 
Albertson (1937) made a thorough stud:· of the mbced prairie and 
divided the vegetation into three large, generalized habitats. These 
three habitats were the short-grass habitat, the little bluestem habitat, 
and the lowland habitat. 
The data obtained £ran this study i:i.dicate that a subdivision of the 
little bluest em habitat may be possible due to a variation in vegetation. 
The variation was found to be evident between the vegetation of the hill-
side site, outside of .Exclosure II and the vegetation outside Exclosure IV. 
Both of these areas are included in the term little bluestem habitat under 
the ccmprehensive nomenclature proposed by Albertson (1937). 
A significant difference in basal cover existed between the vegetation 
outside of Exclosure II and the vegetation outside of Exclasure IV 
(Table VII). The basal cover outside Exclosure II on the hillside habitat 
was 22.0 per cent but only 17.9 per cent outside Exclosure IV (Table VII). 
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Table VII. Basal cover and species composition of areas surrounding 
Exclosure II and .Exclosure IV. A plus sign indicates a significant 
difference while a minus indicates the difference was not significant. 
An asterisk indicates the grass was not considered due to a small sample. 









































The dominant grasses outside Exclosure II were blue grama and side-
oats grama which made up 36.9 and 38.8 per cent respectively. Big 
bluestem made up 11.5 per cent of the vegetation (Table VII). Buffalo 
grass compFised 5.4 per cent of the vegetation outside Exclosure II 
while little bluestem made up 3.5 per cent. 
The difference in the composition of the vegetation is quite evident 
when the results of Exclosure IV analysis ar e examined. Ther e was very 
little blue grama and no buffalo grass recorded outside Exclosure IV 
while outside Exclosure II these grasses were fairly abundant. Side-oats 
grama made up 44. 7 per cent of the vegetation outside Exclosure IV where-
as this same species was responsible for 38.8 per cent of the vegetation 
outside Exclosure II. This was not a significant difference. There was, 
however, a significant difference in the percentage of big bluestem out-
side the two exclosures. 
A similar situation exists in the case of little bluestem which made 
up only 3.5 per cent of the vegetation outside Exclosure II while little 
bluestem made up 17.7 per cent outside Exclosure IV. The principal 
difference in the vegetation outside of Exclosure II and Exclosure IV 
seems to be that the Exclosure IV area supports a more mesic type vege-
tation than the Exclosure II area. The analysis of th e vegetation inside 
of the two exclosures provided furthe r evidence that they should be 
classified as two distinct communities. 
Side-oats grama made up 19.4 per cent of the vegetation inside 
Exclosure II and 17.6 per cent inside Exclosure IV, which was not a 
significant difference (Table VIII). A significant difference existed 
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Table VIII. Basal cover and species composition of the vegetation 
inside Exclosure IV and Exclosure II. A plus sign indicates the dif-























between the amount of big bluestem found in the two exclosures. Big 
bluestem composed only 9.9 per cent of the vegetation in Exclosure IV 
but 58.3 per cent in Exclosure II· 
A significant difference also existed in the amount of little 
bluestem in the two exclosures. Inside .E:,cclosure II, little bluestem 
made up 22.3 per cent of the vegetation. However, inside of Exclosure 
IV little bluestem made up 72.5 per cent. 
The area in and surrounding .Exclosure II appears to be more like 
the upland to which the area is adjacent. The large amount of short 
grass would seem to support this idea. However, considerable limestone 
rock is also present and this is probably responsible for the presence 
of more mesic grasses. The area outside .Exclosure II, on the hillside, 
appears to be a calcareous upland site, in which the soil is heavier but 
still interspersed with rock fragments, the result of which is a distinct 
veget ational aspect composed of short grasses, wid grasses and tall grasses. 
On the other hand Exclosure IV appears to be a true break site as exem-
plified by the presence of large amounts of little bluestem which are 




The vegetation of the upland site outs ide of .a~closure II did not 
exhibit any significant change in basal cover as the distance from the 
fence increased (Table IX). Tne basal cover in the first rectangular 
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area was 41. 7 per cent , in the second area it was 38.3 per cent and in 
the third 43.3 per cent (Table X) . 
The percentage composition of the two dominant short grasses on this 
site did not show a significant change between the three rectangular 
areas (Table ,'). Blue grama comprised 24.0, 33 . 9, and 38 .5 per cent 
respectively in the first, seco nd, and third area. The percentage of 
buffalo grass was 76.C, 66.1, end 61.5 per cent respectively for the 
first, second, and third rectangular areas. 
Hillside site 
The results of the "edge effect" study on hillside habitat seem 
to be a little more indicative of a change in vegetation ~s distance from 
the exclosure increases than on the upland s ite. However, the response 
varied with the s pecies involved. 
The basal cover on the hillsicle site was significantly different 
between the first rectangular area and the second area (Table XI). How-
ever, no significunt difference existed between the second and t hird 
areas, or the first and t hird areas. The basal cover in the first rec-
tangular area was 26 . 0 per cent, in the second 18.4 per cent a.rd. in the 
third 21.8 per cent (Table XII). The high basal cover in the first five 
meters could probably be attributed to the high percentage of blue grama 
and buffalo grass in that area. It appears probable that t he higher 
percent age of the short grasses near the exclosure was due to grazing 
pressure. 
Blue grama showed a significant decrease in abundance between the 
first five meters and the second five meters, comprising 51 . 4 per cent 
Table X. Total basal cover and percentage composition of each 
species outside Exclosure II - upland habitat. Figures given are 
percentages. 
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Table XI. Comparison of basal cover and percentage composition 
£or areas 1 and 2, 2 and 3, and 1 and 3 for the hillside site on Ex-
closure II. A plus sign indicates significant difference. A minus 


























Table XII. Average basal cover and species composition for each 
species in each area on .Exclosure II. Hillside habitat figures repre-
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per cent in the first but onl y 29 . 3 per cent in the second. There was 
no significant difference i n the amoW1t of blue grama between the second 
and third area , where it made up 29.9 per cent. 
Buffalo grass showed a significant decrease i n abundance as a 
gre~ter distance from the exclosure fence was reached. Buffalo grass 
comprised 11.3 per cent in the first area, decreased significantly to 
3.8 per cent in the second area, and decreased to only 0.3 per cent in 
the third area. Buffalo grass i s probably the species most indicative 
of grazing pressure in this area. Whenever over-grazing occurs it 
usually increases in abundance faster than any other grass due to its 
stoloniferous growth habits. It appears probable that grazing around 
the exclosure fence is the cause of the higher percentage of buffalo 
grass near the exclosure than at a distance from it. 
The response of side-oats grama. at first appears to be contradictory 
to the idea that this species is an increaser on the hillside habitat. 
There was a significant decrease in the percentage of side-oats 
grama in the third five-meter area, where it made up 42.2 per cent. The 
increase in the percentage of side-oats grama between the first and second 
areas could probably be attributed to the decrease in percentage of blue 
grama and buffalo grass . A further lessening of grazing pressure is 
indicated by the decrease in side-oats grama between the s econd and the 
third five-meter area. 
One of the principal decreaser grasses , big bluestem, did not 
show any significant increase as the distance fium the fence wa~ 
increased . Big bluestem made up 9. 2 , 9. 0 , and 16 . 3 per cent of the 
vegetation in the first , second , and third five-meter areas . 
Little bluestem showed a significant increase as the distance 
from the exclosure hecame greater. Little bluestem made up only o.3 
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per ce nt near the exclosure , while in the third five-meters it increased 
again to 6.9 per cent. The r es ponse of little bluestem again illustrated 
the possible decrease in grazing pressure at the distance from the 
exclosure is increased. Little bluestem, responds to grazing more 
quickl, than most other grass species, it also responds to drought faster 
than most other species. 
Hairy gram.a, which is usually considered an increaser on the hill-
side habitat did not show any significant change between the three five-
meter areas. 
Switch.grass and t1:lree-awn grass were the only other species recorded 
outside exclosure II and they made up only a ve ry small part of the ve ge-
tation. Since they did cor:iprise only a small part the) will not be con-
sidered in the discussion of a possible "edge effect". 
Exclosure IV 
The data obtained from the vegetational analysis of .Exclosur e IV 
do not appear to be indicative of the presence of an "edge effect". 
Very few significant changes in the vegetation occurred as t he distance 
from the exclosure fence was increased (Table XIII). 
There was no significant change in basal cover between the t _1r ee 
areas with basal cover of 16.5, 18.7, and 18.5 per ce nt being recorded 
in the first, second , and third five-meter areas, respectively (Table XIV). 
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Table XIII. Comparison of basal cover and percentage composition 
for areas 1 and 2, 2 and 3, and 1 and 3 around Exclosure IV. A plus 
sign indicates significant difference. A minus sign indicates the 
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Table XIV. Average basal cover and species composition for each 
area around Exclosure IV. Figures represent average of all four sides. 






























Big bluestem made up 30.1 per cent in the first five-meter area, 
31.0 per cent in the second, and 36.4 per cent in the third. 
A similar situation existed with 1i ttle bluestem where there was 
no significant difference in the three five-meter areas. Little blue-
stem made up 15.9 per cent of the vegetation Lt-1 the first five-meter 
area, 21.7 per cent in the second area and 15.5 per cent in the third 
area. 
Side-oats gra.i-na did not differ significantly in amount in the three 
five-meter areas. 
Blue grama comprised 4.3 per cent of the vegetation in the first 
five-meter area. There was an increase to 5.5 per cent in the second 
five-meter area, however, this increase was not significa>1t. There 
was a significant decrease in the amount of blue grama in the third 
five-meter area as compared to the second five-meter area. 
Hairy grai.-na showed a significant increase in percent :1ge comprising 
the first five-meter area as compared to the second area. The first f i"{(e-
meter area had only 1.0 per cent of the vegetation composed of hair; grama, 
however, the second area had 1.4 per cent. There was also a significant 
increase in the amount of hairy grama in the third five-meter area (1.7 
per cent) as compa ed to the second area. 
SlMMARY 
This study had two main purposes . One was to use long-established 
exclosures to study the effect of moderate grazing on mixed prairie 
vegetation. The second purpose was an attempt to ascertain if cattle 
graze heavier close to exclosure fences than they do a short distance 
away , causing an "edge effect" around the exclosures . 
The exclosures studied were located near Hays, Kansas. The ex-
closures were designated as II and IV and had been protected from 
grazing since 1932. 
The vegetation within and surrounding the two exclosures was 
sampled by the use of the point transect . Three areas, each five 
meters wide, were set up adjacent to each other on each side of the 
two exclosures. The vegetation was then analyzed in each of these 
areas and compared to the data from inside the exclosure arx:l to each 
other. Soil samples were taken for textural analysis, at five, ten and 
15 meters from the fence to account for c·1anges in vegetation that might 
be due to soil changes. 
Exclosure II contained two distinct sites; a short grass site 
dominated by blue grama and buffalo grass , and a hillside site dominated 
by blue grama, little bluestem, big bluestem, and side-oats grama. 
Exclosure IV was located on a gently sloping hillside and was 
dominated by big bluestem, little bluestera, and side-oats grama. 
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The results of this study indicated that it is possible to use 
exclosures to study grazing pressure effects. A comparison of the 
analyses inside and outside of both of the exclosures studied indicated 
that grazing produces a distinct change in the veget ation. Blue grama 
and buffalo grass incre ased due to gra2 ing on the hillside site around 
.Exclosure II, while big bluestem and little bluestem decreased. Side-
oats grama was a principal increaser on this same site. Generally, blue 
grama increased on the hillside sites while on the upland blue grama 
decreased and buffalo grass increased. Little bluestem and big blue-
stem decreased whenever grazing occurred although the percentage of big 
bluestem sometimes increased as little bluestem decreased. 
The results of the analysis of the vegetation surrounding the two 
exclosures indicated that a subdivision of the comprehensive term little 
bluestem habitat may be possible. The hillside site in Exclosure II 
and all of .Exclosure IV are usuall 1 ter~ed little bluestem sites. How-
ever, there was a significant difference in the vegetc:.tion on these two 
sites . T'ne hillside site around Exclosure II supr,orted more blue grana 
while around .Exclosure IV very little blue grama was present. Big blue-
stem and little bluestem were more abundant around Exclosure IV. Inside 
Exclosure II, on the hillside site, big bluestem was the dominant grass 
while inside Exclosure IV little bluestem was dominant. The area on which 
the hillside site of Exclosure II is located aL..,pears to be a calcareous 
upland characterized by a fairly heavy soil interspersed with fragments 
of limestone, while the area on which Exclosure IV is located appears to 
be of more rocky nature, a better example of the hillside or break site. 
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The results of the "edge effect" study were not too definite. 
The vegetation on the upland site outside Exclosure II did not change 
as the distance from the exclosure increased. However , on the hillside 
outside E.."'l{closure II there was a significant difference between the 
vegetation close to the fence and that fifteen meters awar. There did 
not seem to be any chan~ in vegetation around Exclosure IV as the 
distance from the fence increased. Usually the "edge effect" varied 
with the species concerned and the site studied. 
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